This paper explores the effect of quantitative easing in the US. It discusses the financial crisis in the US economy and the policy response of the US government. It examines the effect of quantitative easing on various macroeconomic variables of the US economy. The paper researches the impact of quantitative easing on asset prices and inflation. It explores the effect of quantitative easing on employment in the US. Also, it investigates the impact of quantitative easing on GDP and economic growth in the US economy. It probes the effect of quantitative easing on income inequality in the US. Again, it scrutinizes the international spillovers of quantitative easing in the US. Finally, the paper inspects whether quantitative easing may lead to higher inflation in the future and, more importantly, may lead to another economic crisis in the future.
Introduction
A severe financial crisis started in the US in 2007 that spiraled into a global economic crisis. The financial crisis experienced in the US was the worst since the Great Depression. The policy response of the US government was to undertake massive quantitative easing in the hope of reinvigorating the US economy. The quantitative easing program led to changes in different sectors of the US economy. It is important to analyze the effectiveness of the quantitative easing program on the US economy. This paper examines the impact of quantitative easing on various macroeconomic variables.
The paper is structured as follows. Section 2 provides a brief description of the economic crisis while Section 3 explains how quantitative easing was used. Section 4 examines the impact of quantitative easing on gross domestic product followed by the effect on unemployment in Section 5. Sections 6 and 7 explore the effect of quantitative easing on inflation and US debt respectively. Section 8 probes the impact of quantitative easing on asset prices while Section 9 examines the experience of other countries with quantitative easing. Section 10 inspects whether quantitative easing may lead to economic crisis in the future that takes the paper to Section 11 which investigates whether quantitative easing is sufficient to ameliorate economic crisis. Finally, Section 12 provides some concluding remarks.
The Economic Crisis
The US economy started having problems in 2007 and, by 2008 , the recession has already started. The subprime mortgage crisis resulted in economic chaos that ultimately led to a full-blown recession in the US economy. The subprime mortgage crisis started by banks providing high-risk mortgage to homeowners and which were, atleast, partially financed by financial inflow to the US from high-growth developing countries. The availability of foreign finance coupled with low interest rate encouraged people to purchase homes. Once the practice of risky lending and structured credit products reached the tipping point, interest rates started to increase while the prices of homes started to fall. This led to foreclosures and the economic crisis precipitated.
The bankruptcy of Lehman Brothers and near collapse of AIG introduced the severity of the economic crisis. This started the snowball effect of the recession. It shook the financial pillar of the US economy that later had a contagion effect on the rest of the economy. While prices of financial assets plummeted, the economic crisis had a significant adverse impact on US employment, gross domestic product, real estate and growth rate of the country. The unemployment rate increased significantly and many people joined the ranks of the unemployed. At the same time, the economy contracted, registering negative growth. Finally, real estate prices, which increased significantly before the advent of the recession, experienced substantial declines.
How was Quantitative Easing Used?
The US federal government used expansionary monetary policy as a policy response to counter the economic crisis. Coined as "Quantitative Easing", the policy used by the Federal Reserve purchased US government bonds and mortgage-backed securities issued by government-sponsored enterprises like Fannie Mae and Freddie Mac. The quantitative easing program was conducted in three stages starting from late 2008 and ending in the later part of 2014. During these three phases, the Federal Reserve purchased US $4.48 trillion of financial assets that increased the money supply in the US economy. In May 2015, almost 39 percent of Federal Reserve assets were mortgage-backed securities while 55 percent were U.S. Treasury securities. Weekly, Not Seasonally Adjusted Along with buying financial assets, the Federal Reserve maintained a low interest rate which was very close to zero. The low interest rate was maintained to encourage individuals and businesses to purchase and invest in goods and services, with the objective of reinvigorating the recession-stricken economy.
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Quantitative Easing and Gross Domestic Product
The economic crisis had a negative impact on US gross domestic product. The subprime mortgage crisis had a Applied Economics and Finance Vol. 2, No. 4; contagion effect on the economy so that gross domestic product suffered. As Figure 5 and A look at the quarterly GDP provides a detailed picture of the effect on GDP. According to the Bureau of Economic Analysis, quarterly GDP based on chained 2009 dollars had started to contract by the third quarter of 2008. It continued to contract till the second quarter of 2009 and, then, started registering positive growth. After that, it has registered mostly positive growth even though the growth rates have been quite low. Economic growth has been stronger in the last few quarters. While quarterly GDP started to grow after the second quarter of 2009, the growth rate was very uneven as shown in Figure 6 . Quantitative easing has helped to boost the economy by increasing the money supply while maintaining the Federal Fund rate close to zero has allowed businesses to borrow cheaply and invest in their business operations. This helped to grow gross domestic product and recover the economy from its recessionary levels.
Also, quantitative easing accompanied with record low interest rates led to capital outflow from the US to emerging economies where capital could earn higher interest rates. The capital outflow depressed the exchange rate in favor of the US dollar. A depreciated US dollar would mean that US exports became cheaper in export destinations that would further lead to increases in demand for US exports. With higher demand for US exports, the export-oriented sectors in the US received a boost, leading to expansion in these sectors. Increased momentum in the export-oriented sectors helped to recover the GDP of the country. 
Quantitative Easing and Unemployment
The economic crisis had a deleterious impact on unemployment. In the pre-crisis period, the unemployment rate was around five percent. However, the unemployment rate started to increase in the later part of 2008. It continued to increase and reached as high as ten percent in October 2009. The unemployment rate remained high for the successive years and went below seven percent in 2014. According to the Bureau of Labor Statistics, the unemployment rate was 5.6 percent in December 2014.
The unemployment numbers increased from around seven million before the recession to more than fifteen million in October 2009. After reaching this high level, unemployment started to decrease so that by April 2015, the level of unemployment was around 8.5 million. It seems that quantitative easing had a beneficial effect on unemployment. Millions of people were unemployed during the recession and quantitative easing generated momentum in the economy which helped to decrease the unemployment rate significantly from recessionary times.
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Quantitative Easing and Inflation
Quantitative easing led to an increase in the money supply in the US economy. Even though it was suggested that the expansionary money supply would lead to inflationary pressures in the economy, the inflation rate has remained relatively low since the introduction of quantitative easing. As Figure 9 and Table 4 show, inflation has remained mostly under three percent. An analysis of the trend of quarterly GDP in current and constant 2009 dollars also suggest that the inflation rate has been quite modest from when quantitative easing was started till now. One reason that the inflationary pressures were low is that capital offered low interest rate in the US while it offered higher interest rates in other countries, especially fast growing emerging economies. This led to capital outflow from the US economy to these emerging economies thereby, decreasing the inflationary pressures in the US economy. Even though inflation has remained at tolerable levels for the last several years, there is always a risk of higher inflation in the future brought about by significant infusion of capital in the economy. 
Quantitative Easing and Debt
Quantitative easing was accompanied by an increase in gross federal debt. As shown in Figure 11 , gross federal debt increased from US $9.9 trillion in September 2008 to US $17.8 trillion in September 2014. The bailout of financial institutions like American International Group (AIG), Fannie Mae and Freddie Mac led to increase in the federal debt. During this time, gross federal debt held by the public more than doubled while that held by foreigners and international investors increased by a lesser amount demonstrating that most of gross federal debt was actually held by US citizens. During the 2008 to 2014 period, gross federal debt held by the public as percent of GDP increased substantially from 39.4 percent to 73.4 percent indicating that the public held most of the increase in gross federal debt.
Increased government expenditure during the economic crisis led to increase in gross federal debt. As a percent of gross domestic product, gross federal debt increased from 67.8 percent in the beginning of 2008 to 102.2 percent in the beginning of 2014. The holding of gross federal debt more than the GDP may not be healthy for the economy while putting significant debt burden on future generations. The response of the US government to the economic crisis by increasing government expenditures including bailing out financial institutions led to a rise in gross federal debt. 
Quantitative Easing and Asset Prices
With the advent of the economic crisis, the prices of securities were affected. The S&P 500 index went down with the emergence of the economic crisis. It went below the 700 mark which showed the adverse impact that the economic crisis had on the stock market. When quantitative easing was introduced, there was availability of cheap capital in the market and some of it was invested in the stock market. This led to the rejuvenation of the stock market. The S&P 500 index consistently increased due to the inflow of capital in the stock market leading to an appreciation in the prices of stocks. The S&P 500 index has surpassed the 2000 mark by April 2015.
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Quantitative easing has had a positive impact on the stock market. The availability of cheap capital led to increased investment in stocks which fueled the increase in the prices of stocks. The stock market has recovered from its recessionary levels.
Experience of other countries
Quantitative easing has been used in other countries, besides the US. It is currently being implemented in the European Union as well as Japan.
Quantitative Easing in Japan in early 2000
In the beginning of the 1990s, Japan experienced a collapse in its asset prices. This led to low economic growth and deflation in the Japanese economy. The Bank of Japan maintained close to zero interest rates since 1999 to bolster the economy. In addition, it adopted quantitative easing in March 2001. The central bank started buying asset-backed securities and equities, long-term Japanese government bonds and extended the terms of its commercial paper-purchasing operations. As a result of quantitative easing, BOJ"s commercial bank current account balance increased from ¥5 trillion to ¥35 trillion. The quantitative easing ended in March 2006.
Even though quantitative easing helped in stabilizing the financial system in the Japanese economy, it did not have significant positive effect on the economy. GDP of the Japanese economy fell, real wages decreased and price levels were stagnant. It led to the creation of zombie banks, insolvent lenders propped up by cheap cash. These zombie banks in turn were lending to zombie firms, large firms that were unprofitable but were kept from becoming bankrupt. The companies had substantial debt and the government sustained high levels of debt. It has been argued by Schuman (2008) that the Japanese economy did not start to recover until the practice of propping up zombie banks and firms ended. Spiegel (2006) states that, "Moreover, in strengthening the performance of the weakest Japanese banks, quantitative easing may have had the undesired impact of delaying structural reform."
Quantitative Easing in the UK
The Bank of England introduced quantitative easing to counter the onslaught of the economic crisis. It decreased the Bank rate on commercial bank reserves to 0.5 percent and purchased £375 billion of financial assets, mostly UK government securities, gilts. It lead to an increase in financial asset prices. According to the Bank of England (2012), quantitative easing of £200 billion between March 2009 and January 2010 is predicted to have increased the level of real GDP by 1.5 to 2.0 percent.
Quantitative Easing in the European Union
The European Central Bank (ECB) had also initiated quantitative easing of purchasing €60 billion of financial assets every month. This is to rejuvenate the European economy and increase the level of inflation. The program is expected to continue till September 2016 and would purchase more than €1 trillion of financial assets. The financial assets bought by ECB include government bonds, debt-securities issued by European institutions and private-sector bonds.
Recent Quantitative Easing in Japan
In April 2013, the Bank of Japan started a significant quantitative easing program worth $1.4 trillion. Experiencing a low inflation rate and dampened consumer spending, Japan expanded its government bonds purchasing program to ¥80 trillion a year from the previous level of ¥60-70 trillion a year. Named Abenomics after Japan"s Prime Minister Shinzo Abe, the policy targets an inflation rate of 2 percent while boosting economic growth and exports.
Will Quantitative Easing Lead to Economic Crisis in the Future?
Quantitative easing has led to certain situations. It has influenced income inequality and stock prices. These effects may lead to certain problems in the future.
Increased Income Inequality
The expansionary monetary policy led to increased investment in financial assets. As high-income individuals tend to invest more in financial assets and also have more financial capability to invest in the stock market, quantitative easing may have led to a situation where high-income individuals could avail cheap finance and invest more in the stock market. As the prices of financial assets increased, this led to higher wealth of high-income individuals and may have contributed to increased income inequality in the country. Watkins (2014) demonstrates that quantitative easing has primarily benefited people in the high income brackets. Also, he asks about the fairness of quantitative easing as it seems to benefit high-income individuals.
Quantitative easing has led to increased income inequality which may lead to economic and non-economic problems.
As income inequality is socially unpopular, it could lead to discontent among the low income groups. Also, there have been arguments that increased income inequality may lead to lower economic growth. From being considered unfair as it benefits high-income individuals, quantitative easing has contributed to higher income inequality in the US.
Inflated Asset Prices
Quantitative easing had an impact on financial assets. The supply of cheap capital flowed into the stock market and were invested in various kinds of financial assets. This led to an increase in prices of financial assets. As Figure 14 shows, the S&P index sharply decreased during the economic crisis. With the introduction of quantitative easing, the S&P index started to recover. It increased consistently as quantitative easing continued. By early 2015, the S&P index has crossed the 2000 mark. Figure 14 demonstrates the significant increase in the S&P index in the last several years. The S&P index has crossed the level before the commencement of the economic crisis. The sharp increase in the S&P index shows that asset prices have increased significantly. It may be argued that quantitative easing contributed to inflated asset prices. This may lead to the creation of asset bubbles. The creation of asset bubbles would be harmful for the US economy; once the bubble bursts, it could lead to serious instability in the economy that could reduce economic growth and increase unemployment levels. Again, as high-income individuals mostly invest in the stock market, their investments financed by the availability of cheap capital could lead to asset bubbles, creating the potential of economic instability in the future. Therefore, continued increase in the prices of financial assets that could lead to the creation of asset bubbles need to be effectively handled so that it does not lead to future disruption in the economy.
The Federal Reserve has maintained record low interest rates. Once it starts raising the interest rate, capital may flow into the US from other countries, especially the emerging economies, attracted by higher interest rates. Also, as the US economy grows stronger relative to other countries, including emerging economies, it would increasingly attract capital inflow into the US as a stronger economy would signal more opportunities for capital investment as well as higher returns to investment. The inflow of capital into the US could lead to further increase in financial asset prices, real estate prices, etc. Further boost in stock prices could lead to the creation of asset bubbles and pave the way for potential financial instability and economic crisis.
Is Quantitative Easing Sufficient?
Quantitative easing led to significant improvements in the economy like increase in GDP growth and decrease in the unemployment level. However, quantitative easing by itself may not be sufficient for lasting changes and improvements in the economy. Structural changes are required to make a long-lasting impact on the economy. Regulations like the Dodd-Frank Wall Street Reform and Consumer Protection Act, and Volcker Rule are appropriate measures implemented by the US government to stop the recurrence of economic crisis. The reintroduction of the Glass-Steagall Act that separated commercial banking and investment banking could make the financial system healthier. In turn, a healthy financial system would lead to a better economy that is less prone to financial crisis.
Regulations in lending practices, including limitations in financial engineering, would be considered appropriate. Also, the practice of making financial instruments less opaque so that investors are well-aware of the risks and challenges of investing in financial assets would be prudent. Again, change in the "too big to fail" policy is wise; then, the financial institutions are efficient and manageable in size so that the bankruptcy and collapse of one institution does not have serious consequences for the economy. Furthermore, regulations that limit financial institutions from taking too much risk are sagacious while limitations and supervision of "shadow banking" are important. Also, the practice of private profits and social losses need to be curtailed to mitigate the risks of economic crisis. Therefore, quantitative easing combined with regulations and structural changes in the economy are needed to have long-lasting impact on the US economy, which would reduce the risks of further economic crisis.
Conclusion
Quantitative easing has had positive impact on the US economy. Gross domestic product has substantially improved while the unemployment level has decreased significantly and is continuing to decrease as the economy grows. Also, inflation has been maintained at a manageable level till now. The authorities have to be aware that the expansionary monetary policy does not lead to higher inflation in the future. On the negative side, US Gross Federal Debt has increased considerably.
By itself, quantitative easing may not be sufficient for bringing stable and lasting beneficial effects to the economy. Additional changes need to be undertaken to make quantitative easing effective in the long run. Structural changes need to be made in the economy to make the beneficial effects of quantitative easing permanent. Changes like the "too big to fail" policy would make the economy less vulnerable to economic crisis in the future. Again, regulations like the Dodd-Frank Wall Street Reform and Consumer Protection Act, and Volcker Rule are necessary to mitigate the risks of economic crisis. Also, the reintroduction of the Glass-Steagall Act would help to make the financial system more stable and reduce the risks of potential economic crisis.
